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eti, turf with wide grass-like pil e interspacing 


ABSTRACT 0* THE DISCLOSURE 

A playing surface for field sports ga.es conprising: a 
fira. stable ,ubs U rface; a pile fabric , havi|v? . 
supported by the f ira subsarface and norMlly up , tMding 
Piles, the length of the F «.i es being substantially unifcn, and 
lying in the range fro. 0. 375 to 3 inches, wherein the piles 
father define an interspacing gap between any two success 
Piles, c. whereby: 0.75 inch < . < inch; ar , d a top ^ ressin<J 

layer, comprising ordinary sand ,or other particul-te oaterial as 
disclosed in Canadian patent 1.182,484^ interspersed asong the 
Piles, to a substantially uniforn depth at ' l€ « t hal; the q , 
the piles. 


MILD Of TCt ISVEKTIOM 
Thi« invention relates to synthetic turf playing tw rf«ce. 
for various cport.. and particularly those sport, where * p:k . ; or 
cleat) bearing shoe, are worn. 

CROBg-REFEREKCE DATA 
The subject matter of Canadian patent Ho 1,182,484 iseucd 
12 Februaiy 1985 to *od-Sod Sports Surt m .. i. hereby incorporated 
by way of -eference to the present patent applicator.. 

BACEGR.Wt© OF THE IKVEKTIOM 
Synthetic turf field. nv e ^ in cxister>;<e fQr 
^proximately twenty years: ,« for instance United States patent 
No 3.3J2..38. Sand-filled (tepdressed, synthetic turf fie-.s have 
been ln existence for abou. fifteen years. On those sand-:illed 
synthetic turf field,, the use of cla.io-eric underpads h.T. been 
extensively used to add residency for the impact of the player 
running or filing on the tcp aurlace tncreof. However. ,ost cf 
tnese synthetic grassos becore very hard and conpacted at th.it tcp 
surface, thereby causing these top surfaces to become very h*rd fcr 
the athletic shoe spikes or cleats to properly penetrate « order 
to maintain the necessary footing for the various sports. 

Heavy use and the nature of tlie synthetic gr*ss-liV.e 
turfs cause turf conpaction. whereby unconpacting of the surfaces, 
or at least keeping these surfaces at a level of compaction that is 
acceptable to the various sports, has been virtually iapossible. 

Therefore, no prior art athletic synthetic turf currently 
exists, in the present investor', knowledge, which is of very low 
manufacturing cost, which can be maintained at a reasc .atly high 
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level of resiliency and compaction, whereby the synthetic turf can 
be longer lasting so as to thereby provide sore predictable spUe 
or cleat shoe footing over the life of the surface. 

There is also an unmet need for low cost sand filled 
<ind\or sand and resilient materials for synthetic grass surfacing 
that cot Id be economically installed for municipal and professional 
applications. 

In Canadian patent Uo 1, 182,48* , supra, there ;s 
disclosed a synthetic turf playing surface comprising at least a 
I;rm subsurface, a plurality of grass-like pile fabric elements, 
upst.inding over the fir* subsutf^e, and particulate material, 
i.iyii.g over the subsurface and interspersed among the grass-like 
pile elements. The length of the pile element is United to a 
r^nge between 0,5 to 2 inches; while the thickness of the 
:*j reticulate material is limited *o a depth of at least half t.*e 
length of the pile elements. Such a synthetic turf construction ;s 
clainod to address the needs of players engaging contact sports 
such as soccer, football, and the like, on the playing fields. The 
playing fields for such sports must generally meet a number cf 
20 goals, from the players' perspective: 

ta) the soil must remain substantially stable throughout the 
duration cf the gan>«. This is important in view cf limiting the 
problems associated with mud or dust, namely: time -dependent 
(variable) load-beaming properties, ambient air clearness, amd- 
25 gathering on the player's skin, and the like. With such outcomes, 
the perforaa:;;e of the players will inevitably decrease as the game 
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•Iv.nce.. and *6r* to th» point, the likelihood of accidental 
phy.ical Injur!,, to th, players, typically .lipping and falling 
reputedly over ground during the ga... will undesirably Increase; 
<bj yet. the .tabillty-enhancing feature, of the playing fiei* 
Should not introduce surface abrasivene... .ince a. a player fall, 
on «uch curfaccs. upon running or making sharp turn, ther«on or 
sustaining bodily irpact fro. an opponent', party player, he Bay 
involuntarily inflict upon hinself .ev^re rug-burn. i.e. «y .cr.pe 
hi. .kin (there i. rapid notion over ground of these player.); 
(c) preferably, the resiliency of the playing surface should net 
be too pronounced, to prevent generating a feeling for the players 
of running or walking across a springy or spongy surface. 

Other considerations, loss critical to the players bet 
»ore i B portant to the paying field onagers and Maintenance cr« 
thereof, that should aiso be set. ar* as follows: 
id) the durability of the playing surface should be high, sine* 
maintenance costs of such playing fields arc labour-intensive artf 
therefore expensive; 

lo) the appearance of th» artificial turf should rcnain attractive 
throughout the g« Be . so that the psycho ogical interest of ti>e 
Wing assistance fans should not be coaproaised for aesthetic 
reasons; and 

(f) the aanufacturing cost and saintcnance cost of this artificial 
playing surface should be as low as possible. 

In the specification of this Canadian patent lo 
1.182.484. the upstanding grass-like pile elements are defined as 


each consisting or a mult i-f i lai»ent yarn, Bud* on a machine 3\8 
gauge fro« polypropylene rlWwn 5 i»iU thick, being slit and 
twisted to for a plurality of thin MlaiM?nt». Cach strand of pile 
yarn is said tu comprise t*?tveen 20 to SO or »or* individual 
Mlanents. The density of the tuft* is *«id to be var;abje, 
depending upon the weight of the pile yarn and the intended use or 
the playinq surface. Jt is stated, in a generally incident*! 
fashion (and not clained in the claims), that a stitch rate fro» 
about 3 to 6 stitches per incn of grass-like piie element* having 
3\F gauge, 5 Ml thick polypropylene ribbon yarns over a playing 
field, would be ur?ef ul . Such a stitch rate ranging between 1 to S 
stitches per inch, means in other words an average spacing between 
two successive grass-like pile elements, rowing between 0,125 of 
an ir.ch to 0,131 of an inch. 

It is clear fron the Analysis oT the specification and 
claias of Canadian patent No 1,182,4m that, contrarily to the 
density of the grass-like pile elements, which is commented only in 
an incidental fashion, Che specific Je.vjth of the grass-like pile 
elements, as well as the specific dept.*: ar.d composition of the top- 
dressing particulate material interspersed a aortg the pile elements 
over the firm supporting subsurface, are the subject or careful and 
detailed developments, indicative of their criticality in the taind 
of the inventor in this latter patent. 

OBJECTS OF THE IKVDrTlOlf 

The gist of the present invention is therefore to provide 
a synthetic turf playing surface that addresses the needs of 
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pUy,r« trtirin, spik* < yr d..*t) -»-ar ing Bh o*.. particularly for 
sport, auch a* soccer, football an4 -|olf. 

An object of the invention ia that this synthetic turf 
would be capable of i„ inq „,„,., Inw| for v<pfy . onq o{ Um 

-t an at least «ln»»al level of resiliency over the w?,ole life of 
the synthetic *.urf. 

An ol-.j«ct of the invention is th»t Buch lar(J( . fi ,,, 0 , ef 
synthetic turf voulu require only »ini*al ti*e for full operative 
installation, at very lov costs, typically at costs of up to JO to 
«.o » u„ than the coot lor prior „ rt Mfri _ mUd synth „ Uc . urf 
fields. 

An important object of the invention is to provide such 
- rynthetic turf .v. above-di selosed. wherein the top-dressirn, „ould 
be .ind-/illed w,th resilient eatcrial , SU ch a, the part,cMlat* 
r-afrial disclosed in the above-e.pt ioned Can,dian patent Mo 
l.l^.iSi) so ar, to be appropriate tor mSM> in driving golf balls 
off driving ranges as well as for use ov« tee off areas, thereby 
simulating real grass without altering the nor B al down stroke of 
golfers that hit on natural grass. 

An object of this invention is that such large synthetic 
turf playing surfaces could bo installed without secondary 
backings, except for golf playing fields ,.here there is needed a 
secondary backing to hold the tufts in for tee off grass). 

A further object of the invention is that where tuft bind 
is important for such large field applications of synthetic turfs. 
* tack coat can be applied to the crushed aggregate surface to bind 


tn. t«,t. to ,t. ^ twHr tlH . _ tl fof a thro ^ 

• n oven is oli*in«t«d. 

An object of th* invention |. that .uch Ur„ .ynthetic 

turr „.,„. „.„. . low coot tnjt< ^ ^ ^ ^ 

rather than „lued. vf„. by »„. B> , >thotlc turf ^ ^ 

An ob,.ct or th- invention U th.t th. or,nu .o.,tr , of 
th. top-drying of nuch Urge s) nU,etic turf pUyln , Burfac „ can 
b. Ur,.r than other r. JBil ar. n , rrow pl| . lntcrBpacin<? 
turf,. vnUc RtlI1 provldinq , vcry u- flbraj . on curfacc 

Th, qvnoral object of the invention is that such Urge 
•ynt^tic turf f icld3 Ulth r , nd . Mlled r „ m#Bt 

-terial-rUled topdressing. be of a ,ow density of pile elccnts, 
to .now tho sport, shoe , pxk „ or clcats to easily ^ 
•urf«. without .u.t-inln, * rrr ,e i ab,. torsional load, which would 
*» -PPlieU «>y . sudden bodily weio.t tran S «er or change in 

direction of the player. 

An object of the invention is that such sand-filled 
synthetic turf f iel ds use regular washed, undried sand, in view of 
still lowering the costs. 

A corollary object of the invention is to facilitate 
picking of ground-standing golf balls. 

A further object of the invention is to improve water 
drainage of the synthetic turf surface, because of the backing 

porosity. 

An object of the invention is that low abrasion of the 


•"■««.. or th. ^uity „, »„,. „ ia . ly lnt . ltp< , r ^ n> mlm9mntm to 

yl«ld,n,.y ov-r upon .u.t*i„ ln , tl» i, P «ct 0 f th. bo, plck< . r 

*o?orif«.d unit's rotary vh**',. 

■ L'KKAJir or THE IKVttTIO* 

AccoMlngly with th* otjcct. of t llc invention. v^ le ,„ 

<».c;o.,d * p Uyin<J 80r ,., r , ftr f|wld eport# ^ ^ ^ 

w, <r el*.t-b-„in, shoos. 8aid ?layln „ 8urfac . ce . prUln<j: 
« fir., .table .ub.u rI «c*; * P n* fabr i c . havin<J . fl „ ibi , 
-wi normally upending gr**s-lih* pi ,e elects. tne of 
cid pile ol^nt, b* ln , .u trtl „ti, ny unifor. and ly ,ng in tho 
rang* rron o.m to j inches, wherein said pile elwnta , urther 
defin* M interspacing gap t <. t ...,, n any two IUC ee»:v, said pilc 
elements .preferably pil, ole^r.t row,,. „. whereby: 0.75 inch s o 
' inch; and a top-dress:^ layor. comprising sand (preferably 

- fixture of rrcn 24 to 95 ,ol uc ,. p. rccnt rMlll . nt p„ licl „ Jnd 
from 5 to 75 voiur.e percent fine sand, interspersed **ong the pile 
eie^nts and on the backing to a substantially unifora depth ,t 
least half the length of said pile elesonts. 

Detailed description of said sand and of «id resilient 
particles will be found in Canadi,n patent No 1.182.484. 

Preferably, said pile elements are arranged in generally 
parallel rows. Advantageously, said parallel rows of pile 

elenents are arranged in an irregular pattern, chosen rro- the 
group co-prising: standard zig-zag. modified zig-zag. or step over. 
DEB CM PT I OM OF THE INVENTION 
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* ed "9""9. or step 


° V ' r P*"*'"!. The- irregular (Vt.rn, Int-rMtiiv, in that th« 
qr«.,-HK«, ar^-aranc looks f.,llo r than It would if the tuft row 
*h*p» would be regular. The pH, height would be fro. J\« incn to 
1 inch in length. 

The reasons for the unusually la.qe distance between the 
»ow, of „ n , <.,« R „nl, (cr „r,, B -||kc tufts). { „r ,oi f off 
.iroas. arc the following: 

- this videly Bp .,ced artificial gr, S3 needs to be turned in the 
direction that the pile elects -.here tufted, in order to get the 
naximu-a f.el for hitting a qolf »>a 1 1 off; 

- by tuning the grass around when installing at the back of 
or.ving range* (in lorn, sections), the club head engage, BO re 
•MSily the synthetic surface and in a nore normal Banner; si>ce the 
club head hit* a continuous row or grass-like tufts as the club 
proceeds along its striking path, it is uninterrupted by the 
steering -Meet of siss.n, ru.r. wl.cn hit acres, the r W of 
grass-like pile elements; 

to alio.- a golf club head to «r.ore easily penetrate through the 
grass-like synthetic tufts, during the downing, in order to nor* 
closely sisulate the trushing action-like feel of natural ~:ass 
such as when hitting down on a golf ball on re.,1 grass; 

- in known prior art systeas. the high density of the syr.theti- 
grasses does not allow the sa„e penetration of the golf cl-uj head, 
because of tfe interseshed tuft yarn nu.lti;ila B ent S at the surface 

2* of the synthetic grass; 

- by widening distance between the rows of synthetic pile 
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ol«»*nt 8 . t[,c voided area h,r. U-cn lncr MMd (for the clvt. to 
effecti-ely penetrate the surface, by at least 50* and up to 80 % 
in relation to an .v« 4 „ qo lf club and for previoue .ynth«tic 
grass*.; this is »or* .t=il,r in density to natural gr-a- fields; 
*ince we have rcaoved a large fraction of the grass-like tufts, 
there i 3 a propor t i cn., 1 reaction in the resistance to the golf 
club heaJ froa the ispact of a club head; 

- by waning the distance between the rows of grass-like tufts, 
the voided area has been increased and this allows for a golf tee 
to be .ore easily enbedced into the resilient topdressing. without 
having ro bend the noraally upstanding ry.Uhetic tufts into the 
particulate naierial tepdressin-,; this prevents the topdressir.g 
coopaction. which could eventually lead to difficulties in the 
enbodclir.c, a golf tee into the topdrer.sing with noraal physical 


force. 


The reasons for the .^su.lly i JrfJG distance between the 
row. of synthetic grass-like tufts for large surfaces, such as golf 
driving range landing zones, are the following: 

- to greatly reduce the cost to cover such field to be competitive 
with laying sod; 

- the ball pickers for golf practice in driving ranges, use a tool 
that help them work aore efficiency, such tool having nany plastic 
wheels that squeeze a ground-standing ^olf ball between th*a in 
order to pick them up; these wheels have the unexpected result of 
quickly natting down the grass-like tufts, thereby giving the 
entire surface a "ery green look even though tnere is a very wide 
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9*P between the rows of fibres 

fibres v IBMlly cxpose t|e ^ 

The large distance Utweon m 
also , ° f "^"le tufts 

. / r tB ° ~ " r " ui " - « — * 

""■"»« ^Plication, i. v ir ..„ llv , ' 

«... . . «„ dlstrlbu , io „ „ th< tufti a _ 

compaction for footing sinr-- »k 

15 • ub » t '»"-»y -re rcon, 

between the grass-live t llffB ^ 

Hke tufts. 0a , p sand can /aW . n 

•o.s and add to the necessary weight to holH a 

approximately half «f *k 

iy nan of the sanj will ; 

111 be Mediately pl aced in 

contrarilv t ^k=.* • iin 9» 
wiy to wnat ls requir ^ . 

quired wi.h conventional, prior „ t 

systems. rt 
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9 *l.ay. has a tenancy to t i»o-co C p,ct an. , = ._ c . t . 
harder than is necessary. w^, C h 

the players. 

»-kin, the topdress.no to the req . -ir#d ^ 

Particular sports and sport shoes _ fce effcctive:y ^ 

ra*e that has teeth interspaced to ! i- the int.r. 

' w tne interspacing part-- n o* 
synthetic Pile Mc.ents :o . 7S to inch inZcrsD ^ 

«.es. raKe teeth ,,n easily pone:ra , e ^ ^ ^ = '/ _ 
to loosen up thr tcpUress.no if necessary. 

The Urge spacing qap ^ ^ 

synthetic grass ro , s also allo ... s ^ ^ ^ ^ 

- larg. field, contacts brought e.g. f roa floo ,: rg q 
— .rd synthetic grass. thc of ^ J ^ J 
very dlfrloult because or the dens,,- of the pUe elects \.' u 

— a PP l ics ,o new 9 oH course or other large appl 1C a:_ 
— e by sand frora sandstorns. or dust and dirt . could ...... ^ 

-ire surface. This sand and ^ dift ^ 

the existing surface and CQuld ^ ^ ^ ^ _ 
could have the sand reeved without any advers. „ ftects . 

The spacing of tho synthetic tufts also al. c , s s .„ 
install the P l ayino surfa=e , ^ 

-ns that the playing surface £ , watcr _ p . rae . blc . ^ ^ 

quicker installations at lower costs. 
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2025153 

Because of the interaction of the shoe sp ikes or cleats 
» various sports, the distance between the rows of fibres allows 
the pivoting in any direction without ^ ^ ^ 

-nsity of the tufts of pil . fabric . Thfi ^ ^ 
the rows of segments of „ulti-f Uaroent yarns ^ ^ 

«ror. since there is a iready . large gap ^ ^ ^ ^ 

C<«- »X««i of an inch to !. 25 inch) . ^ ^ ^ ^ _ 
reduces the aaterial cost, and saves valuable ti,e to ,e« up 
since no adhesive is used as well aS no sea.ing p lastic en which 
the adhesive is usualiy spread ^ ^ ^ ^ ^ ^ ^ ^ 
to sean it up. 

Sewing of the seaas in this B anner also aUovs for the 
t— i.t. stretching of the carpet and the Mediate installation 
"llin, of the topdressing, or sand, or resilient trials. Tncre 
i. no need to wait for the adhesive to set up before stretching Lhe 
-rpet to remove any vrin.les. lf the carpet ca^ot be sewn o^ 
-retched prior to sand filling . it would ^ 

to adeouately and econo.ically rerao ve an y wrinfcles i„ tte carpet 

over . large surface for other sports uhere playcrs _ ^ ^ 

surface without vrin^les to 

lGS t0 trip ° n ' if ^stalling with ut a 

secondary backing. 

Since sewing the seaa and stretching saBe is possible 
the added benefit is that the sendee of the grass lavs flat Under 
the synthetic grass. rroducing . vcfy ^ _ ^ ^ ^ 
lately top-dressed without needing to tri, Baterial 
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off. 


The present synthetic grass would be particularly useful 
to. without being lifted to, pl ayin g fields for ^ ^ 
toottall etches. Soccer player shoes typically have ground- 
engaging, cylindrical spikes, with a flat discoid fre* end face. 
These shoe spikes having an average diaaeter ^ 
to 0,5 inch;, while two successive spikes are spaced by a distance 
ranging between 0,75 inch to 1,5 inch. 

It is therefore understood that the average diameter of 
a soccer or football shoe spike or cleat ranges between 
approximately 0.3 5 inch to 0.5 inch, while the spacing gap between 
such spikes or cleats from a given shoe would range between 
0.75 to 1.5 inch. We will recall that the allegedly useful spacing 
cap between two successive grass-like pile elements aentione, in 
Canadian patent No 1, 182 .484 was said to range between 0.125 to 
0,333 inch. Clearly, these numbers indicate that the diameter of 
a spike or cleat from a conventional soccer or golf sho € (0.35 to 
0.5 inch,, will be on average greater than the average spacing gap 
(0.125 to 0.333 inch) called for in Canadian patent 1.182.484 
between two successive grass-like upstanding pile elements. Tnis 
therefore maans that. e,ch time such a spike or cleat engages 
between two successive pile elements, these successive pile 
elements will be subjected to a transversely acting lo.d, i.e. they 
will be temporarily forced apart from one another. As tnis spike 
or cleat engages - under the weight load of the walking player - 
into the particulate material top-dressing, and sinks toward the 
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woven fabric backing - to which is sewn the upstaging pile 
elements (segments of multi-filament yarns), the bottom (root) 
portion of these filament yarns will in turn be subjected to a 
laterally-outwardly acting shearing force, which will in effect 
5 tend to produce a pile elenent unrooting force. Such an unrooting 
force will eventually produce the undesirable result of tending to 
release the upstanding filament yarns from the woven fabric 
backing. This unrooting force will be substantially magnified (it 
will further bias these upstanding filament yams into a 

lu translational motion) if the ground- standing player engages into a 
pronounced, half-turn pivotal rotation around one foot, as when a 
soccer player engages into the so-called back- flip kick (in which 
the soccer player pivctally rotates on the ground half a turn on 
one upstanding leg, before tilting his whole body spacedly over 

15 ground around a horizontal axis, to bring the foot of his other leg 
over his body to strike at an incoming aerial soccer tall exactly 
at the time the ball reaches the player, which no doubt requires an 
exacting timing which could be hampered by any resistar.ce froa the 
ground surface pile elements) . 

20 Since in the present invention, the spacing gap range 

between two successive upstanding filament yarns is always greater 
than even the largest diaaeter cf spike or cleat of soccer or golf 
shoes, then it follows that the filament yarns should net be 
subjected to an unrooting-biasirg spreading apart force; therefore, 

25 tne durability of the present synthetic turf should be increased. 

It is the present inventor's position that an unexpected, 
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particularly advantageous outcome results from selecting an 
interspacing gap (which could be as large as 0,75 to 1.50 .Inch, but 
preferably ranging betveen 0,75 to 1,25 inch, and most preferably 
being limited to a range between 0,75 to 1,00 inch) between two 
5 successive rows of turf pile elements according to the present 
invention, being greater Uian the average diameter (0,125 to 0,333 
inch) of a sporting shoe spike or cleat, while remaining smaller 
than the average distance (including the two successive spikes or 
cleats' diameters) spanned betveen two successive spikes or cleats 
10 (which could be as large as from 1 to 2.167 inch, but usually 
within 1.25 - 1.5 to 2.167 inch range) from a given sporting shoe. 
Indeed, it is highly desirable that a shcc spike or cleat diameter 
be smaller than the interspacing gap between any two successive 
turf pile elements (to prevent pile element unrooting) , while at 
15 the same time providing that the distance spanned by two successive 
spikes or cleats on such a shoe be greater than said pile element 
interspacing gap (to ensure that each said interspacing gap form a 
single channel for providing free sliding displacement of a single 
spikt: or cleat through the particulate material topdressing) . 
20 It is understood that, when we refer hereinabove to a 

playing surface, such a playing surface is for field sports such as 
soccer, football, golf, and other such sports. When we refer to a 
spike bearing shoe, it is also meant to extend to a cleat-bear i=g 
shoe. 


2 0 3 5 • r 3 

l - A playing surface for ruu 

£or fleld sports games, where th e „, 
wear spike-bearing shoes said „, i ? 

(a, a . . P /in9 SUrfaCe Rising: 

<*> a fi rffi , stable 8ubsurface; 

< b > « Pile fabric, having . 

M D ,*. n ,. oacKing and nontallv 

" .. «. l.n, th o, Ml4 

••»» to j i„ ches , S " th « »"9« To. 

0.7S inch s o < i.so inch 

and 

(-) a top- dressing layer> 

a*on g said Dilp , " ^"spersed 


17 


2035153 

2. A playing surface for fl#w sports ^ ^ ^ ^ 
wherein s aid pii« elements further define an interspacing gap c 
between any two successive said p ile elements, whereby: 

0,75 inch s a < i. 25 inch , 

3. K playing surface for field sports game as in clainl 2 
wherein said pile elements further define an interspacing gao o 
between any two successive said pile elements, whereby: 

o,75 inch s a < 1,00 inch . 

<- A Playing surface for field sports gaffle as ^ ^ ^ 

wherein said top-dressing l ayer COBiprises , aixture of froa ^ ^ 
95 volume percent resilient particles and fron 5 to 75 voluffle 
percent :ine sand interspersed among said pile elements. 

5- A playing surface as defin-d in claim 1, 

wherein said pile elements are arranged in generally parallel rows. 

6. A playing surface as defined in claim 3, 

wherein said pile elements are arranged in generally parallel rows. 

7. A playing surface as defined in claim 6, 

wherein said parallel rows of pile eleBents are in ^ 

irregular pattern, chosen fro. the group comprising: standard zig- 
zag, modified zig-zag, and step over. 
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8. A playing surface as defined in claim 1, 

wherein a tack coat is further applied to said subsurface, so as to 
bind said pile elements thereto, for improved pile elements binding 
capability for large synthetic turf field applications. 

9. A playing surface as defined in claim 1, 

wherein said flexible backing defines a number of separate flexible 
backing sheet units, each said sheet unit defining a peripheral 
edge portion successive said sheet units being edgewisely sewn to 
each other along their said edge portions, whereby the thereby 
defined seams boast improved wear resistance and a uniform, 
seamless-like appearance. 
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